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[57] ABSTRACT 

An application specific integrated circuit (ASIQ/field pro- 
grammable gate array (FPGA) which is a component of a 
wireless LAN controller including a local processor and a 
memory enables the controller to interface with both PCM- 
CIA™ and AT™ host computer systems. The ASIC/FPGA 
enables communication between a radio frequency commu- 
nication module, a local processor, and the host computer. 
The ASIC/FPGA also includes a throttle feature that 
decreases the access of the host computer in comparison to 
access of the local processor in order to enable the local 
processor to rapidly generate an acknowledge signal as 
required by various RF LAN specifications. During opera- 
tion of the controller, data to be transmitted by the host 
computer onto the network is written by the host to an 
SRAM via the ASIC/FPGA, and the host commands the 
local processor via the ASIC/FPGA to forward the trans- 
mitted data to the RF communication module. Under the 
control of the ASIC/FPGA. the local processor then for- 
wards the transmit data from the SRAM to me RF commu- 
nication module. When data is received from the RF com- 
munication module, the local processor, under the control of 
the ASIC/FPGA, receives the data and stores the received 
data in the SRAM. The received data is then forwarded to 
the host computer via the ASIC/FPGA, 
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NETWORK CONTROLLER WHICH 
ENABLES THE LOCAL PROCESSOR TO 
HAVE GREATER ACCESS TO AT LEAST 
ONE MEMORY DEVICE THAN THE HOST 
COMPUTER IN RESPONSE TO A CONTROL 5 
SIGNAL 



BACKGROUND OF THE INVENTION 

The present invention relates to an integrated circuit/field- 10 
programmable gate array for use in a wireless radio fre- 
quency local area network (LAN) controller which enables 
a PCMCIA™ or AT™ host computer to communicate within 
the LAN. 

To meet the demand for new and efficient methods of 13 
communication, many types of local area networks (LANs) 
have been developed such as optical LANs (e.g., FDDI 
networks) and LANs in which users communicate via 
modem over telephone lines (e.g.. Echoplex networks). 
However, the increasing popularity of portable personal 20 
computers, also known as laptop or notebook computers, has 
created a demand for LANs that can be accessed from these 
portable computers without requiring the computer to be in 
some way hardwired to the network, thus allowing for fully 
portable network access. As a result, wireless LANs such as 25 
radio frequency (RF) LANs have been developed in which 
packets of information including address information and 
data are transmitted wirelessly using radio frequency tech- 
nology. 

The increasing popularity of portable personal computers 30 
has also fueled the need for small, lightweight, portable 
expansion devices which take the form of memory cards. As 
a result, many manufacturers began to produce memory 
cards of various sizes and capabilities, creating the need for 
an industry standard. 

The Personal Computer Memory Card International Asso- 
ciation (PCMCIA) was founded in 1989 and created the first 
standard ( 1.0) for memory cards. Since that time, the PCM- 
CIA has also released standard 2.1 which includes support ^ 
not only for memory, but also for I/O devices, comprehen- 
sive software architecture, and other changes. In general. 
PCMCIA cards include RAM, Flash memory and other 
types of ROM. J/O devices include voice, data and fax 
modems; network interface cards; and wireless communi- 45 
cations. There are three sizes of PCMCIA cards: type I 
which are used for memory devices; type U which are used 
for modems. LANs, etc.; and type m which are used for 
devices such as ATA hard drives whose miniaturization 
technology is not as advanced. M 

However, while PCMCIA technology is rapidly 
advancing, a large number of desktop computers are still in 
use. These computers have an IBM™ AT™ -type architec- 
ture and use a standard ISA bus that is different from the bus 
used in PCMCIA systems. 55 

As a result of the mixture of computer systems that are 
widely used, it is desirable to create software/firmware that 
is capable of interfacing with both PCMCIA and AT sys- 
tems. Thus, it is desirable to create a controller that enables 
either type of host system to access a wireless local area 60 
network. 

A number of controllers for accessing local area networks 
are known. For example. U.S. Pat 5.237.659 discloses a 
gateway device which provides a link between a host 
module and an optical fiber token-ring network (e.g.. an 65 
FDDI network). The gateway device includes a controller 
that manages the transfer of frames between the host module 



2 

and the network and having a control bus that carries control 
blocks coming to and from the host module and control 
characters of the FDDI frames coming to or from the storage 
memory. The controller interprets the control blocks to form 
control characters and forms control blocks from control 
characters. 

Also, U.S. Pat. No. 5.159,684 discloses a data commu- 
nication interface integrated circuit with data-echoing and 
non-echoing communication modes which converts parallel 
data of a host module to serial data for transmission, e.g. in 
an Echoplex protocol or RS-232 protocol communication 
system via a telephone line, and translates received serial 
data into parallel data readable by the host module. 

However, these references do not disclose a controller for 
interfacing with a radio frequency local area network that is 
compatible with host computers having a portable or a 
desktop (e.g., a PCMCIA or AT) architecture. 

SUMMARY OF THE INVENTION 

The present invention relates to an apparatus and method 
for an application-specific integrated circuit/field- 
programmable gate array (ASIC/FPGA) that will enable 
both host computers having a PCMCIA architecture and host 
computers having an AT architecture to communicate in a 
wireless radio frequency local area network. Embodiments 
of the present invention further relate to a design for a 
controller which enables a host computer having either a 
PCMCIA™ or an AT™ architecture to communicate in a 
wireless local area network. 

A wireless LAN controller, according to embodiments of 
the present invention, includes a host interface for interfac- 
ing with a host computer having a desktop or a portable 
computer architecture; a network interface for interfacing 
with a network communication module; a local processor; 
and a first communication circuit for enabling communica- 
tion between the host computer, the network interface, and 
the local processor. The first communication circuit includes 
a circuit for communicating with the host computer via the 
host interface, a second communication circuit for commu- 
nicating with the network communication module via the 
network interface, a third communication circuit for com- 
municating with the local processor, a desktop interpretation 
circuit for receiving and interpreting information from the 
host computer when the host computer has a desktop 
architecture, and a portable interpretation circuit for receiv- 
ing and interpreting information from the host computer 
when the host computer has a portable architecture. 

In another embodiment of the controller according to the 
present invention, the local processor is located within the 
first communication circuit. 

An ASIC/FPGA according to the present invention 
includes a circuit for receiving control signals and/or data 
from a host computer having a desktop computer architec- 
ture via a host interface; a circuit for receiving control 
signals and/or data from a host computer having a portable 
computer architecture via the host interface; a transmitter for 
transmitting control signals and/or data to the host computer 
via the host interface; a circuit for receiving control signals 
and/or data from a network communication module via a 
module interface; a transmitter for transmitting control sig- 
nals and/or data to the network communication module via 
the module interface; a circuit for receiving control signals 
and/or data from a local processor, and a transmitter for 
transmitting control signals and/or data to the local proces- 
sor. 

Another ASIC/FPGA according to the present invention 
includes a circuit for receiving control signals and/or data 



09/01/2004, EAST version: 1.4.1 



5,765,027 

3 4 

from a host computer via a host interface; a transmitter for FIG. 13 provides a diagram of the AT/host interface 

transmitting control signals and/or data to the host computer signals. 

via the host interface; a circuit for receiving control signals FIG. 14 provides a diagram of the RF interface signals, 

and/or data from a network communication module via a FI G . 15 illustrates a method contemplated by embodi- 

network interface; a transmitter for transmitting control 5 mcnts of mc invention, 
signals and/or data to the network communication module 

via the network interface; a circuit for receiving control DETAILED DESCRIPTION 

signals and/or data from a local processor; a traiismitter for ^ ^ ^^^cation interface integrated circuit for a 

transimtting control signals and/or data to the local proces- wireless local m network (LAN) controllcr a wireless 

son and a throttle circuit for enabling [the local processor to 10 ^ e^uer according to the present invention will now 

have greater access to a memory within the controller than ^ Ascribed with reference to the drawings 

the host computer in response to a throttle signal. ^ ^ mQ ^ & ^ ^ 

A method of enabling communication between a host controller is shown as an adapter card 100 which can be for 

computer having a desktop or a portable architecture and a a or a pebble host computer. In the embodiments 

local area network via a controller according to me present 15 described below, adapter card 100 is particularly (though not 

invention includes the steps of transmitting identification exclusively) contemplated to be either a PCMCIA card or an 

data from a host computer v* a host interface to a controller, ^ ^ having a number of components. The controller 

the identification data identifying the architecture of the host 100 comprises an application-specific integrated circuit 

computer, and thereby configuring the controller; writing (ASIC^dd-programmable gate array (FPGA) 101. a local 

data to be transmitted from the host computer onto a network » ssor 102 a host mtcrface m a radio frcquency 

to the controUer; forwarding the data to be transmitted from inte rface 104. a FLASH ROM 105. and an SRAM 106. 

the controUer to a network conununication module via a components comprise the network controller 100 

network interface; and transmitting the data to be transmit- wnich enables a host computer no to interface with a 

ted onto the network. wireless local area network, for example, a radio frequency 

The foregoing and other features, aspects, and advantages 23 local area network. The host interface 103 interfaces with 

of the present invention will become more apparent from the the host computer 110. The radio frequency (RF) interface 

following detailed description when read in conjunction 104 interfaces with an RF communication module 120. 

with the accompanying drawings. The ASIC/FPGA 101 is designed to include all control 

BRIEF DESCRIPTION OF THE DRAWINGS 30 & w circuta on the controller 100. The SRAM 106 is a 

read/write communication buffer accessible by both the host 

FIG. 1 provides a system level block diagram of the an d local processor. The FLASH ROM 105 is a program 

controller or card, including an ASIC/FPGA, a local memory accessible by both the host computer 110 and the 

processor, a host interface, an RF interface, an SRAM and local processor 102. Writing to the FLASH ROM 105 may 

a FLASH ROM. 35 only be accomplished during a special program mode con- 

FIG. 2 provides a functional block diagram of the ASIC/ trolled by a mode register within ASIC/FPGA 101; however. 

FPGA according to the present invention. reading from the FLASH ROM 105 is allowed at any time 

FIG. 3 provides a circuit schematic of the host decode by both the host 110 and the local processor 102. 

circuit of the ASIC/FPGA according to the present inven- Briefly, operation of the wireless local area network 

tion. 40 controller according to the present invention is as follows. 

FIG. 4 provides a circuit schematic of the first part of the When data is to be transmitted by a host computer 110 on to 

mode register in the ASIC/FPGA according to the present the network, the host computer 110 writes the transmit data 

invention. to the SRAM 106 via host interface 103 and ASIC/FPGA 

FIG. 5 provides a circuit schematic of the second part of 101 ^ commands the local processor 102 via the ASIC/ 
the mode register used in the ASIC/FPGA according to the 45 FPGA 101 to forward the transmitted data to the RF corn- 
present invention. munication module 120 via the RF interface 104. Under the 

FIG. 6 provides a circuit schematic of the first part of the ***** of ASIOFPGA 101, the local processor 102 then 

timing control circuit and the bus request used in the forwards the transmit data from the SR^ 106 through the 

ASIC/FPGA according to the present invention. P roccssor * 02 * m * ™?^* Ct A T 

_ ...f . r . _^ x ^ 50 RF communication module 120. When data 15 received from 

FIG. 7 provides a circuit somatic of a first part of the ^ ^ communication module 120 , the local processor 102 

^\«™ d A a ^ I** tUmD ?; CkCmt receives the data from the RF interface 104 and stores the 

of the ASIC/FPGA according to the present invention. rcccive d data in the SRAM 106. The local processor 102 

FIG. 8 provides a circuit schematic of a second part of the ^ 0 g encratcs m acknowledge signal which is transmitted 

throttle circuit in the ASIC/FPGA according to the present 55 onto mc network by the RF communication module 120 via 

invention. RF interface 104. The received data is then forwarded to the 

FIG. 9 provides a circuit schematic of a second part of the host computer 110 via the ASIC/FPGA 101. 

address compare register and a third part of the throttle as a result the ASIC/FPGA 101 enables communication 

circuit used in the ASIC/FPGA according to the present between the host computer 110, the local processor 102, and 

invention. 60 the RF communication module 120, The ASIC/FPGA 101 

FIG. 10 provides a schematic of a first part of the address enables transmission of control signals between these three 
compare register used in the ASIC/FPGA according to the components and controls host computer 110 and local pro- 
present invention. cesser 102 access to the SRAM 106 and the FLASH ROM 

FIG. 11 provides a schematic of the reset circuit used in 105. 

the ASIC/FPGA according to the present invention. 65 The controller 100 according to the present invention 

FIG. 12 provides a diagram of the PCMCIA/host interface includes both PCMCIA and AT form factors. When the 

signals. controller 100 is coupled to a PCMCIA host computer 110, 
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the controller 100 is referred to as a PCMCIA card When 
the controller 100 is coupled to an AT host computer 110, the 
controller 100 is referred to as an AT card. 

According to one embodiment of the present invention, 
the PCMCIA card is designed to comply with the PCMCIA 5 
2.1 type II standard in a physical dimension of 85.6 
mmx54.0 mmx5.0 mm, This card is designed to work with 
a radio frequency communication module 120 which is 
connected through a 15-wire serial interface cable. One 
possible RF communication module 120 is a PCMCIA 915 10 
RF Modem manufactured by NCR Corporation of Dayton, 
Ohio. The PCMCIA card is also coupled to notebook 
computers through a standard 68-pin interface. 

According to another embodiment of the present 
invention, the AT card has the same functionality as the 15 
PCMCIA card except that the host interface is a standard 
16-bit ISA interface. The AT card may be coupled to an RF 
communication module 120. for example, an NCR WAVE- 
LAN™ modem, through a 15-wire serial interface cable or 
through a 34-pin wire interface for 2.4 GHz. 20 

The components of the controller according to the present 
invention will now be described in detail. 

FIG. 2 provides a functional block diagram of the ASIC/ 
FPGA 101 shown in FIG. 1. The function block diagram 25 
shown in FIG. 2 is drawn to illustrate the host interface 103 
between the ASIC/FPGA 101 and host computer 110 on the 
left-hand side of the figure and the interface between the 
ASIC/FPGA 101 and the local processor 102, the memories 
(the SRAM 106 and FLASH ROM 105) and the RF interface ^ 
104 on the right-hand side of the figure. As shown in FIG. 
2. the ASIC/FPGA 101 contains a control module 201 which 
converts memory access control signals from the host com- 
puter 110 format to the local processor 102 format Bus 
request module 202 generates bus arbitration handshaking 35 
signals when the host computer 110 is accessing the SRAM 
106 and/or FLASH ROM 105. Bus request module 202 also 
assigns higher priority to the local processor 102 in response 
to a throttle (THKTL) signal 203 generated by the address 
compare module 215. The throttle feature will be discussed ^ 
in detail below. 

The control module 201 and bus request module 202 also 
include a timing control circuit which synchronizes access to 
the FLASH ROM 105 and SRAM 106 by the host 110 and 
the local processor 102, both of which access these local 45 
memories. The timing control circuit as shown in FIG. 6 
provides an optimal design which provides timing for the 
host to access the local memories 105 and 106. This timing 
control circuit operates once a bus request from the host 110 
has been granted by bus request module 202. jq 

The relationship of the throttle 203, the bus request 
module 202 and the timing control circuit of FIG. 6 is as 
follows. The throttle 203 affects the bus request module 202 
by preventing the bus request module 202 from granting bus 
requests from the host 110 during periods when the local 55 
processor 102 has priority access to the local memories. 
Once the bus request module 202 has granted a bus request 
from the host 110. the timing control circuit then provides 
the timing for the host 110 to access the local memories 105 
and 106. 60 

The decode module 204 decodes address signals in host 
format for register access and memory access by the host 
110. The decode module 204 tells the ASIC/FPGA 101 what 
the host 110 wants to access, for example the SRAM 106, 
the FLASH ROM 105, or a register in the ASIC/FPGA 101. 65 

The translate (xlate) module 205 converts address signals 
in the host 110 format to local address signals in the local 
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processor 102 format according to the contents of a page 
register 206 and the host address signals (designated as PA 
0: 12). The page register 206 is a register programmed by the 
host 110 for memory access paging. 

The mode register 207 controls access to the FLASH 
ROM 105 by programming an arming sequence. The 
FLASH ROM 105 has two modes of operation: normal 
operation mode and programming operation mode. During 
normal operation mode a CIS (Card Information Structure) 
portion (not shown) of the FLASH ROM 105 is not writable 
by the host computer 110. However, during program mode 
the CIS portion of the FLASH ROM 105 which contains 
stored programs necessary to the ASIC/FPGA 101 is writ- 
able. To enable programming mode, the mode register 207 
sends a program (PGM) signal to the memory control 
module 210 to enable prograrnmirjg mode of the FLASH 
ROM 105. 

The CIS mentioned above contains information indicating 
the characteristics of the card 100 and how to access the card 
100. This information is stored on the PCMCIA card prior to 
any other information and is read upon insertion of the card 
100 in the host system. The system software uses this 
information to determine the appropriate actions to take 
once the card 100 is inserted. 

The configuration registers 208 control the configuration 
of the ASIC/FPGA 101. The configuration registers 208 
enable the host U0 to configure the controller to be com- 
patible with PCMCIA architecture. The registers include 
certain bits mat indicate the status of the configuration of the 
controller card 100. 

The address decode module 209 enables the local pro- 
cessor to access the SRAM 106. the FLASH ROM 105, and 
the other registers (e.g., registers 206-208) within the ASIC/ 
FPGA 101. The address decode module 209 decodes the 
address signals output from the translate module 205 in local 
processor format to enable accessing of the registers (e.g.. 
registers 206-208), the SRAM 106, and the FLASH ROM 
105. The memory control module 210 generates memory 
read or write enable signals for memory access in response 
to the address signals sent from translate module 205. 
Further, the memory control module 210 enables access to 
the CIS portion of the FLASH ROM in response to a 
program signal PGM generated by the mode register 207. 

Memory control module 210 receives address commands 
from both the local processor 102 and the host 110. The 
commands received from (he host 110 are processed in 
translate module 205 and loaded onto the local bus of local 
processor 102. In this way. the commands are provided to 
memory control module 210. 

The control registers 211 indicate the status of the local 
processor 102 and provide an index of the last command 
loaded by the host 110 into the local processor 102. The 
control registers 211 include two registers, a status register 
(not shown) indicating to the host UO the status of operation 
of the local processor 102, and a command register (not 
shown) which stores the last command provided to the local 
processor 102 by the host 110. The local processor accesses 
the command register and the host 110 accesses the status 
register. 

The memory select module 212 generates enable signals 
for the SRAM 106 and for the FLASH ROM 105 indicating 
which memory is to be accessed. The byte/word module 213 
converts sixteen bit data read off the 16-bit data bus of the 
host 110 into eight bits of data which can be loaded onto the 
8-bit bus of the local processor 102. For example, bits of 
data (PD07 and PD8:15) to be written into the SRAM 106 
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are read from the host 110, divided into two segments of 
eight bits each, and loaded sequentially onto the 8-bit local 
processor 12 bus. Hie serial interface module 214 provides 
a serial communication interface between the local proces- 
sor 102 and the RF communication module 120. The serial 
interface module 214 generates and receives control and 
status signals relating to the RF interface 104. 

The address compare module 215 compares address infor- 
mation from packets of data received by the RF communi- 
cation module 120 with the address of the host computer 110 
to determine whether the packet on the network is addressed 
to the host computer 110. On receiving a data packet having 
an address matching that of the host 110, the address 
compare module 215 generates an interrupt signal (AO/) 
and a throttle signal (THKTL). The throttle signal 203 is fed 
into bus request module 202 and. in response* the bus 
request module 202 allots priority of access to the local bus 
to the local processor 102. This alters the normal operation 
of the bus request module 202 which normally allots an 
equal amount of access to the local bus by the local 
processor 102 and the host 110. This '"throttle* feature 
enables the local processor to generate an acknowledge 
signal quickly as required by some RF LAN specifications. 
The throttle circuit which generates the throttle signal and 
affects operation of the bus request circuit is located within 
bus request module 202 and address compare module 215 of 
FIG. 2. 

Embodiments of the present invention (and environments 
thereof) contemplate that information from the wireless 
local area network, e.g., the RF network, can be continu- 
ously received by the RF communication module 120. This 
information can be received regardless of whether it is 
addressed to the host 110 such that the data can continue to 
come in as long as there is data being transmitted on the local 
area network. The data that is received by the RF commu- 
nication module 120 contains an address at the front end of 
the RF data packet The address is compared by the RF 
communication module 120 to determine whether or not the 
address of the packet being received matches the address of 
the host 110. When the address matches, the RF communi- 
cation module 120 sends a carrier sense signal (CRS/) to the 
address compare module 215. In response, the address 
compare module generates a throttle signal 203 and a chip 
interrupt signal ACU. Once the RF communication module 
120 has downloaded the received data packet from the 
network, this information is passed through the RF interface 
104 onto the local bus of local processor 102. Further, when 
the local processor 102 receives a signal indicating an 
address match, the local processor 102 generates an 
acknowledge packet that is passed through the RF interface 
into the RF communication module 120 under the control of 
ASIC/FPGA 101. The RF cccimumcation module 120 then 
transmits this acknowledge signal on the network. 

In order to transmit data into the wireless local area 
network, the CTS control module 216 of the ASIOFPGA 
101 generates control signals which it provides to the local 
processor 102 and receives control signals from the RF 
communication module 120 via the RF interface 104. For 
example* the CTS control module 216 receives a collision 
detect signal OCT and clear to send signal CTS from the RF 
communication module 120. When the CTS control module 
216 receives a collision detect signal it inhibits the clear to 
send signal to the local processor 102 by sending a signal 
302 CTS to the RF communication module 120. thereby 
telling the RF communication module 120 not to transmit 

The bus interface module 217 receives and generates 
control signals in the host 110 format The control signals 
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received from the host 110 by bus interface 217 control (he 
operation of the ASIC/FPGA 101. These signals enable the 
ASIC/FPGA 101 to operate when the host has a PCMCIA 
architecture and also when the host has an AT architecture. 
5 According to one embodiment, when the host has a PCM- 
CIA architecture, the PCMCIA signal into bus interface 
module 217 is high indicating to the ASIC/FPGA that the 
host has a PCMCIA architecture. If the host has an AT 
architecture, the PCMCIA signal into bus interface module 

io 217 is low. 

When the host architecture is a PCMCIA architecture, the 
control signals by which the host 110 accesses the ASIC/ 
FPGA and thus the local processor and the RF communi- 
cation module 120 are those control signals which are 

15 entered into the bus interface module 217. for example, CE1. 
CE2. On the other hand when the host 110 has an AT 
architecture, the host 110 controls the ASIC/FPGA with a 
combination of address signals, for example, the PAO 
address bit as well as control signals entered into bus 

20 interface module 217. Otherwise stated, portions of the 
address from the host 110 to the local processor 102 are used 
as control commands when the host has an AT architecture. 
As a result the ASIC/FPGA according to the present inven- 
tion is capable of operating interchangeably with both 

25 PCMCIA architecture and AT architecture. This inter- 
changeability feature is achieved without having to modify 
the structure of the ASIC/FPGA 101. Moreover, the ASIC/ 
FPGA 101 identifies the architecture of the host computer 
110 by determining the value (high or low) of the PCMCIA 

30 pin of bus interface 217. According to one embodiment a 
high value of the PCMCIA pin identifies a PCMCIA host 
110 and a low value indicates an AT host 110. 

The reset logic module 218 generates reset control signals 
to reset the local processor 102 and the RF communication 

35 module 120 according in response to a RESET signal from 
the host computer 110. 

The registers within ASIC/FPGA 101 will now be 
described in detail. 

4Q Control registers 211 include an access index register 
(AIR) (not shown) which is written by the host to provide 
the local processor 102 with an index to the host command 
that was previously loaded by the host Hie host is able to 
read this register during a test mode. When the host writes 

45 to this register, a hardware interrupt signal (HINT/) is sent 
to the local processor 102. On detecting the HINT/ signal, 
the local processor 102 reads the AIR register which resets 
the HINT/ signal 
A second control register 211 is an access status register 

50 (ASR) (not shown) which is written by the local processor 
102 to indicate the status of the firmware (the operating 
status of the local processor 102). This register is readable by 
the host 110. Further, a local interrupt register (UR) (not 
shown) is written by the local processor 102 to set or reset 

ss the interrupt request signal (IREQ/) to the host computer 
110. 

Address compare registers 215 are provided to supple- 
ment the address compare capability of the local processor 
102. The address compare registers 215 include an address 

60 compare interrupt control register (ACIC) (not shown) hav- 
ing a number of bits including a throttle enable bit a data 
enable bit, an access point enable bit a time enable bit and 
a group reset bit 
The throttle function is enabled when a "1" is written to 

65 the throttle enable bit within the ACIC register. Once 
enabled, the throttle function slows the host access to the 
shared SRAM 106 for a predetermined period of time. Once 
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the throttle function is enabled, activation and deactivation The PCMCIA card uses a 13 -bit address bus capable of 

are completely controlled by the hardware. The throttle addressing up to 8K bytes of data. The PCMCIA address bus 

function allocates more time slots for the local processor can address I/O registers including the control registers 211, 

when accessing the SRAM 106 and to improve response th e page register 206, the memory select register 212, the 

time from the local processor 102 so that for example, the 5 registers 207, and the configuration registers 208 

local processor 102 may generate an acknowledge signal to (C0R ^ CSR). The PCMCIA address bus can also access 

be n-ansmitted in the RF network within the time required by attributc mcm0 ries CIS (within FLASH ROM 105) and the 

vanousnerwe^spe^c^uons When the tt^ttle function is TOnfiguration rcgistcrs m m6 mc mcraorics 

not enabled, the ratio of host tune slots to local processor ,„ * ™ «m^JT ™™™ 

time slots is 1:1. When the throttle function is enabled, the 1ft (c ° n mmon wmdow an^mmon page), 

ratio of host time slots to local processor time slots is, for 10 ^ on mc PCMCIA card host interface are listed 

example. 1:4. The duration of the throttle function is, for and described in the chart shown in FIG. 11. 

example, 128 microseconds, during which the host access The configuration registers 20$ which form part of the 

rate is restricted to a maximum of 500K accesses/second. PCMCIA attribute memory include a configuration option 

This feature is implemented by extending the PCMCIA register (COR) and a card configuration and status register 

interface signal WAIT/ or the AT interface signal IOCHRDY 13 (CSRXnot shown). The COR is used to configure the 

to limit the host access rate to the SRAM 106. PCMCIA card and to issue a soft reset to the card. According 

The data enable, access point enable, and time enable bits to various embodiments of the present invention, this reg- 

within the AQC register enable an interrupt signal (ACT) to ister is the first register that must be accessed from the host 

the local processor if certain other bits within the register are using attribute memory access at power-up. The COR 

high, for example, the data status bit the access point status 20 rcfiides ^ ^ attribute memory space and I/O space. The 

bit. or the time status bit, which indicate the status of certain CSR contains information about the condition of the PCM- 

bits within the last frame received from the RF communi- can ^ 

cation module 120. The group reset bit resets portions of the , . . . 

AQC register A mode register 207 provides a mechanism to program or 

*pt i M _ „ i * j u ^ • reprogram the FLASH ROM device where the firmware 

The host interface 103, as contemplated by various 25 „zl ^ u , ^ , . , ™ . 

embodiments of the present invention, My be, for example, ' ^tworkadtoss, node ID and CIS reside. The mode 

a PCMCIA/host interface or an AT host (having a standard €S T as . of a wnte . and . a rcad "a*** 

ISA bus) interface. The ASIC/FPGA 101 is designed to Wntm 8 to me wnte Te & sta: certain blts m me read 

enable communication between all of the adapter 100 com- register depending on the value written. The value which 

ponents (the local processor 102, the RF communication ^ impacts bits in the read register is the keyword", 

module 120 via RF interface 104, the SRAM 106, and the For example, in order to prevent erroneous access to the 
FLASH ROM 105) and either type of host (e.g., PCMCIA FLASH ROM, the host must follow a predefined sequence 

or AT) via the host interface 103. for programming the FLASH ROM. This predefined 

The configuration of the ASIC/FPGA 101 when operating sequence is referred to as an arming sequence. The FLASH 

with a PCMCIA host or an AT host will now be described in 3$ ROM can only be programmed by writing the keywords into 

detail. the mode register 207 following the arming sequence. 

When the host computer 110 is a PCMCIA system, the When the host computer 110 is an AT system, the AT/Host 

host interface 103 is, for example, a 68-pin PCMCIA interface takes place through a standard ISA bus. Both 8-bit 

interface divided into 26 address pins, 16 data pins. 2 5V and 16-bit ISA bus options may be used with the AT card, 

power pins, 4 ground pins, 2 programmable power pins (e.g., ^ Hie 16-bit ISA bus supports 24 address lines, defining an 

12V), 10 control pins, 7 status pins, an 1 unused pin address space of 16M bytes. Within the first 1M byte, the 

(reserved for future use). first 640K bytes are reserved for system memory. In addition 

There are a total of 26 address lines available in the to the conventional 640K bytes, 384K bytes are assigned for 
PCMCIA interface that enable up to 64M bytes of memory. bus memory resources. A window of 4K with a program- 
According to one embodiment of the present invention, the 45 mable base address is mapped to the local SRAM 106 and 
adapter uses only 13 address lines (AO to A12). A window FLASH ROM 105 memory areas. In addition, the AT card 
of 4K located in the common memory at the base address implements 7 registers in the IK of I/O address space. 
0000 is mapped to the local SRAM 106 and FLASH ROM The host computer's ISA bus can access I/O registers 
105 memory area. The 4K window is comprised of a 2K including the control registers 211, the page register 206. the 
common window and a 2K page window. The 2K common 50 memory select register 212, the mode registers 207, and the 
window always maps to the lowest 2K of the SRAM 106, PCMCIA configuration registers (COR and CSR); and the 
and the 2K page window maps to any 2K memory space of memory mapped 2K common window and the 2K page 
the lower 512K of addressable space. Page selection is window. 

accomplished by progranirning the page register 206. The signals on the AT card host interface are listed and 

There is an additional 64M byte address space for the 55 described in the chart shown in FIG. 1Z 

PCMCIA attribute memory which is enabled by a signal When the ASIC/FPGA 101 according to the present 

(REG/). The attribute memory is divided into three areas, a invention interfaces with an AT host, operation of the control 

card mfonnaijon strurture (OS) (a description of ^ registers 211, the page register 206, the memory select 

specifications and capabilities), card configuration registers register 212, the mode register 207, and the COR within 

208 (COR and CSR which allow the system to configure the 60 configuration registers 208 is the same as described above 

PCMCIA card), and a reserved area (not yet specified). with reference to the PCMCIA card. The additional registers 

The PCMCIA card supports access to 4K of the CIS plus used for interfacing with a PCMCIA host (mentioned above) 

the two card configuration registers 208 which reside at base are not used when the controller 100 interfaces with an AT 

memory address 0000 and 1000 on even boundaries of the host 110. 

attribute memory space respectively. Moreover, the PCM- 65 The following figures provide schematic diagrams of 

CIA card implements seven registers in the 64M bytes of I/O various features of the ASIC/FPGA according to embodi- 

address space. ments of the present invention. 
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FIG. 3 provides a schematic diagram of the host decode serialized before transmission, this serial interface mini- 
circuit 204 used in the ASIC/FPGA 101 according to the mizes (he number of signals and therefore pins that is 
present invention. FIGS. 4 and 5 provide a schematic required for the interface as it requires only 3 pins, 
diagram of the mode register 207 in the ASIC/FPGA 101. The CSMA/CA interface consists of eight signals: a pair 

FIG. 6 provides a schematic of a first part of the timing 5 of for transmitting data and receiving data with 

control circuit within control module 201 and bus request associated clocks, plus four modem control, and status 

module 202. and a first part of the bus request circuit in the signals. 

bus request module 202. both within ASIC/FPGA 101. There are a total of 64 8-bit registers that can be accessed 

™-, - .. , ^ - < . § ii i« • using a data frame which is 16 bits in length and is shifted 

FIG. 7 provides a schemahc of a secc^ part of the timing acro f s ^ rf mtafiiCt pin MMI-SIO using the shift clock 

control circuit within control module 201 and bus request MMICLK for both read and write register accesses. The data 

module 202. and a first part of the throttle circuit within the h ^ ^ ^ ^ ^ ^ of one 

bus request module 202, both within ASIC/FPGA 101. R/w status bit, 6 address bits, and a gap bit, ail 8 of which 

FIG. 8 provides a schematic of a second part of the throttle are serially shifted from the controller 100 to the RF 

circuit within the bus request module 202 of ASIC/FPGA communication module 120 with the R/W bit shifted out 

101 according to the present invention. first. The second part consists of an 8-bit data field shifted 
FIG. 9 provides a schematic of a second part of the citncr from *e controller 100 or from the RF communica- 

address compare register and a third part of the throttle tion module 120 depending on the status of the R/W bit The 

circuit within address compare module 215 of ASIC/FPGA « a P bit h ****** set to 1. and its purpose is to allow for 

Ml hardware switching time. All 64 registers are memory 

HG. 10 provides a schematic of a^ * "tapped into the memory map of toe loc^processor. 

compare register 215 of the ASIC/FPGA 101 according to b to comply with the MMI data frame structure, a 

the present invention number of shin registers are used to provide parallel to serial 

, fl , 4 . • ^ 0 - , and serial to parallel conversions. 

FIG. 11 provides a schematic of the reset circuit 218 of the _ . f. . ^ „ 

ASIC/FPGA 101 according to the present invention, 25 ^ ^ 
„ . . Jt % ^ , r ^ RF communication module 120 is through either a 34-pin or 
Vanous einbodmients of ofcer components of the con- a 15 ^ ^ ^ 34.^ ejection is used when the 
trolier 100 will now be described, controller is an AT card, and the 15-pin cable is used when 
The SRAM 106 is, for example, a low profile 128Kx8 bits ^ controller 100 is a PCMCIA card. However, the AT 
CMOS SRAM in which firmware and software applications design may also be adapted to use the 15-pin configuration 
may be stored, for example, a TC 551001APL memory 30 usw j by the PCMCIA card. The power supply/control inter- 
device manufactured by Toshiba America Electronic facc ^ ^0 configurations depending on whether a 15-pin 
Components, Inc., of Sunnyvale, California. However, other or a 34-pin RF communication module is used. The 15-pin 
appropriate memory devices may be used without departing rf communication module requires a single 5V power 
from the scope of the present invention. The FLASH ROM supply and supports power-down control signals. The 34-pin 
105 is, for example, a low profile 128Kx8 bit CMOS 35 rf communication module requires a 5V power supply, 
FLASH ROM. in which 96K is reserved for program code, +12 V and -12V power supplies, and does not support 
4K for PCMCIA Card Information Structure (CIS) data, and power-down control signals 

4K for storage of configuration and identification related ^ ^ mterfacc bdt ^ XR &c rf interf^ ^ mc 

information. An Advanced Micro Devices, Inc., of ASIC/FPGA 101 is shown in the chart of FIG. 13. 

Sunnyvale, Calif, model AM 29F010 sector erase CMOS 40 ^1^^ T 7 "T 1 "1 — ^ 

— . , In another embodiment of the wireless local area network 

FLASH memory may be used. controller according to the present invention, the local 

The local processor 102 has a 24-bit address bus capable processor 102 and the ASIC/FPGA 101 are located within a 

of addressing up to 16M bytes of data. Hie local processor single ASIC/FPGA. such that all functions of both the local 

102 may read data from the FLASH ROM 105, read/write processor 102 and ASIC/FPGA 101 as described above are 
data to the SRAM 106, access its internal registers, access performed by a single ASIC/FPGA. 

"3^1^** ^ IC FPGA 101 ' aDd aCCCSS rcgisterS In addition, it is contemplated that the various functions 

within RF interface 104. of me ASIC/FPGA 101 could be accomplished using 

The local processor 102 is, for example, an MC68302 software, and/or a combination of hardware and software, 

microprocessor from Motorolla of Schaumburg. III. Among ^ Any presently available or future developed software lan- 

the features of this microprocessor are three independent guage (or hardware implementation other than ASICs) can 

full duplex serial communication controllers (SCCs), and be employed in such embodiments of the present invention. 

SCP for synchronous communication, and two serial man- M ^ ovm iQ nG 15 a ^ of communica- 

agement controllers (SMCs) to support IDL and GCI aux- doQ a host computer 110 having a desktop or a 

iUary channels. 55 portable architecture and a local area network via a control- 

The controller 100 according to the present invention icr 100 according to the present invention includes the steps 

communicates with the RF communication module 120, for 0 f transmitting identification from a host computer via 

example, an NCR PCMCIA 915 RF Modem, through a a host interface to a controller, the identification data iden- 

serial modem management interface (MMI). tifying the architecture of the host computer, and thereby 

The RF interface 104 design consists of three sub- go configuring the controUer (1501); writing data to be trans- 
interfaces: a modem management interface (MMI) shown in mitted from the host computer onto a network to the 
FIG. 2 as serial interface 214, a Carrier Sense Multiple controller (1502); forwarding the data to be transmitted from 
Access with Collision Avoidance (CSMA/CA) interface, the controller to a network communication module via a 
and a power supply/control interface. network interface (1503); and transmitting the ***** to be 

The MMI is for the firmware to issue the commands to the 65 transmitted onto the network (1504). 

RF communication module 120 and to receive the status While the present invention has been particularly 

from the module. Since both command and status are described with reference to the preferred embodiments, it 
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should be readily apparent to those of ordinary skill in the art 
that changes and modifications in form and details may be 
made without departing from the spirit and scope of the 
invention. It is intended that the appended claims contem- 
plate such changes and modifications. 5 
We claim: 

1. A local area network controller, comprising: 

a host interface for interfacing with a host computer 
having a desktop or a portable computer architecture; 

a network interface for interfacing with a network com- io 
munication module; 

at least one memory; 

a local processor; and 

communication means for enabling communication 
between said host interface, said network interface, and 15 
said local processor, wherein said communication 
means comprises 

first means for communicating with said network com- 
munication module via said network interface, 

second means for communicating with said local 20 
processor, and 

interpretation means for receiving and interpreting 
information from said host computer via said host 
interface so as to determine when said host computer 
has a desktop architecture or a portable architecture. & 
wherein said communication means further com- 
prises means for enabling said local processor to 
have greater access to said at least one memory 
device than said host computer in response to a 
control signal. M 

2. A local area network controller according to claim 1. 
wherein said network communication module is a wireless 
network communication module for use in a wireless local 
area network. 

3. A local area network controller according to claim 1. 35 
wherein said desktop computer architecture is an ISA archi- 
tecture. 

4. A local area network controller according to claim 1. 
wherein said portable computer architecture is a PCMCIA 
architecture. 40 

5. A local area network controller according to claim 1. 
wherein the control signal is a throttle signal generated by 
said first communication means. 

6. An integrated circuit for use in a local area network 
controller, comprising: 45 

first means for receiving control signals and/or data from 
a host computer having a desktop computer architec- 
ture via a host interface; 

second means for receiving control signals and/or data 
from a host computer having a portable computer 50 
architecture via said host interface; 

third means for transmitting control signals and/or data to 
said host computer via said host interface; 

fourth means for receiving control signals and/or data 55 
from a network communication module via a module 
interface; 

fifth means for transmitting control signals and/or data to 
said network communication module via said module 
interface; ^ 

sixth means for receiving control signals and/or data from 
a local processor, 

seventh means for transmitting control signals and/or data 
to said local processor; and 

means for enabling said local processor to have greater 65 
access to a memory within said controller man host 
computer in response to a control signal. 



7. An integrated circuit according to claim 6. wherein said 
network communication module is a wireless network com- 
munication module for use with a wireless local area net- 
work 

8. An integrated circuit according to claim 6. wherein said 
desktop computer architecture is an ISA architecture. 

9. An integrated circuit according to claim 6. wherein said 
portable computer architecture is a PCMCIA architecture. 

10. An integrated circuit according to claim 6. wherein the 
control signal is throttle signal generated by said fourth 
means. 

11. An integrated circuit for use in a local area network 
controller, comprising: 

first means for receiving control signals and/or data from 
a host computer via a host interface; 

second means for transmitting control signals and/or data 
to said host computer via said host interface; 

third means for receiving control signals and/or data from 
a network communication module via a module inter- 
face; 

fourth means for transmitting control signals and/or data 
to said network communication module via said mod- 
ule interface; 

fifth means for receiving control signals and/or data from 

a local processor; 
sixth means for transmitting control signals and/or data to 

said local processor; and 
seventh means for enabling said local processor to have 

greater access to a memory within said controller than 

said host computer in response to a throttle signal 

generated by said third means. 

12. A local area network controller, comprising: 

a host interface for interfacing with a host computer 
having a desktop or a portable computer architecture; 

a network interface for interfacing with a network com- 
munication network; and 

communication means for enabling communication 
between said host computer and said network interface, 
wherein said communication means comprises 
a local processor, 
at least one memory. 

means for comrnuni eating with said network commu- 
nication module via said network interface, and 

interpretation means for receiving and interpreting 
information from said host computer via said host 
interface so as to determine when said host computer 
has a desktop architecture or a portable architecture, 
wherein said communication means further com- 
prises means for enabling said local processor to 
nave greater access to said at least one memory 
device than said host computer in response to a 
signal generated by said communication means. 

13. A local area network controller according to claim 12, 
wherein said desktop computer architecture is an ISA archi- 
tecture. 

14. A local area network controller according to claim 12. 
wherein said portable computer architecture is a PCMCIA 
architecture. 

15. An integrated circuit for use in a local area network 
controller, comprising: 

a circuit for receiving control signals and/or data from a 

host computer having a desktop computer architecture 

via a host interface; 
a circuit for receiving control signals and/or data from a 

host computer having a portable computer architecture 

via said host interface; 
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a circuit for transmitting control signals and/or data to 
said host computer via said host interface; 

a circuit for receiving control signals and/or data from a 
network communication module via a module inter- 
face; 

a circuit for transmitting control signals and/or data to 
said network communication module via said module 
interface; 

a circuit for receiving control signals and/or data from a 
local processor; 

a circuit for transmitting control signals and/or data to 
said local processor; and. 

a circuit for storing control signals and/or data, wherein a 
ratio of access to said circuit for storing control signals 
and/or data between said host computer and said local 
processor is determined by a control signal. 

16. A method of enabling communication between a host 
computer having a desktop or a portable architecture and a 
local area network via a controller, comprising the steps of: 

transmitting identification data from a host computer via 
a host interface to a controller, said identification data 
identifying the architecture of said host computer, and 
thereby configuring said controller; 



10 



15 



20 



a bus controller for controlling access by said local 
processor and said host computer to said bus in 
response to a signal, said signal generated when an 
address of received information from said first interface 
matches an address of said host computer. 

21. A network interface device according to claim 20, 
wherein said signal is a throttle signal. 

22. A network interface device according to claim 20, 
wherein, in response to said signal, said bus controller 
allocates said local processor more access to said bus than 
said host processor. 

23. A network interface device according to claim 22. 
wherein, with no signal, a ratio of access between said local 
processor and said host computer to said bus is 1:1 and, with 
said signal, a ratio of access between said local processor 
and said host computer is 4:1. 

24. A network interface device according to claim 20, 
wherein, in response to said signal said local processor 
communicates with said first interface at a greater rate than 
the communication rate between said host computer and said 
first interface. 

25. A network interface device according to claim 20. 
further comprising a local memory, wherein access to said 



controlling a ratio of access between said host computer 25 local memory is controlled in accordance with said signal. 



and said controller to a memory in said controller in 
response to a signal; 
writing data to be transmitted from said host computer 

onto a network to said controller, 
forwarding said data to be transmitted from said controller 
to a network communication module via a network 
interface; and 

transmitting said data to be transmitted onto said network. 

17. A method according to claim 16, wherein the archi- 
tecture of said host computer is an ISA architecture. 

18. A method according to claim 16. wherein the archi- 
tecture of said host computer is a PCMCIA architecture. 

19. An integrated circuit for use in a local area network 
controller, comprising: 

a host receiving circuit for receiving control signals 
and/or data from a host computer via a host interface; 

a host transmitting circuit for transmitting control signals 
and/or data to said host computer via said host inter- 
face; 

a network receiving circuit for receiving control signals 
and/or data from a network communication module via 
a module interface; 

a network transmitting circuit for transmitting control 
signals and/or data to said network communication 
module via said module interface; 

a local receiving circuit for receiving control signals 
and/or data from a local processor; 

a local transmitting circuit for transmitting control signals 
and/or data to said local processor; and 

a memory access circuit for enabling said local processor 
to have greater access to a memory within said con- 
troller than said host computer in response to a control 
signal. 

20. A network interface device comprising: 

a first interface connected to a local area network; 

a second interface connected to a host computer; 

a local processor coordinating the transfer of information 

between said first interface and said second interface, 
a bus interconnecting said first interface, said second 

interface, and said local processor; 
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26. A method of enabling communication between a host 
computer and a local area network via a controller, com- 
prising the steps of: 

receiving information over said local area network; 
generating a signal in response to the receipt of said 
information; 

controlling a ratio of access between said host computer 
and said controller to a memory in said controller in 
response to said signal; 

writing to a memory in said controller the information 
from said local area network; 

transmitting the information to said host computer. 

27. A method of enabling communication according to 
claim 26, wherein said controlling step limits the number of 
read/write cycles available to said host computer when said 
signal is active. 

28. A local area network controller, comprising: 

a host interface for interfacing with a host computer 
having a desktop or a portable computer architecture; 

a network interface for interfacing with a network com- 
munication network; and 

a communication device for enabling communication 
between said host computer and said network interface, 
wherein said communication device comprises 
a local processor, 
at least one memory, 

a communication circuit for communicating with said 
network communication module via said network 
interface, and 

an interpretation device for receiving and interpreting 
information from said host computer via said host 
interface so as to determine when said host computer 
has a desktop architecture or a portable architecture, 
wherein said communication device further com- 
prises an enabling circuit for enabling said local 
processor to have greater access to said at least one 
memory device than said host computer in response 
to a control signal 
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